acetate, glass, it's the most used for home and chemical industrial, paper, paperboard, synthetic paper 66 is the most used for offices and recycle process. This diversification of the substrates to be printed 67 requires that the factors involved in the process, such as surface tension, spreading and others, which 68 affect print quality [16] , be studied in the ink. In this article, is developed, the methodical design that 69 analyzes, through a black box, the flow of energy, matter and information, and all the subsystems 70 needed to design a machine are detected by the method of the transparent box. In section 3, five 71 possible topologies are presented, analyzing their configuration and their constitutive mechanisms.
72
Section 4 compiles the technological parameters that condition the design to print on cylindrical 73 containers. Section 5 presents the analysis, the evaluation of the topologies and the conclusions. 
Methodology

75
As a first step in the design, it is analyzed if the existing machine can be adapted for the new 76 product [17] , designs prototypes of printers for non-flat surfaces have been developed starting with
77
Cartesian structures of two axes (sheet forward, transverse movement print head) for flat substrates
78
[18] .In this topology, the paper feeder is replaced with the cylindrical container. Utilizing these same 79 axis points for the paper feeder allows the rotation of the cylindrical container during the printing of 80 non-flat surfaces. The printer approaches the desired result with the print head, but when using an 81 industrial print head and a cylindrical container, the figure deforms due to the increase in the trajectory 82 distance of the drop from the nozzle to the substrate (varies for all nozzles) then we start to construct The technique used is the Methodical Design [19] which is founded on the work of Pahl and Beitz
87
[20]. The first step was a black box which described the input and output of energy flow, matter, and 88 information of the whole system. In this case, as shown in Figure 2 , print is the main function. 
Topologies
143
The models can be classified into: concept machines, demonstration machines and productive 144 equipment.
145
In concept machines for example [profactor] presents a robot that works on sports shoes. The with one container and not with multiple container, the performance is low. It could be similar to the 152 topology 2 with the difference that this topology works with several containers at the same time.
153
For productive machines are registered: Tapemati presents the CPrint mini machine which has an 154 alternative conveyor belt that receives a container that is located under each print head and then ejects 155 it and returns to take another container. The topology is similar to the topology 1 with the difference 156 that this topology works with multiple containers and the band is continuous. The print width is In topology 3, Figure 6 all the printheads are mounted radially in a mono-structure (CMYK).
188
The height adjustment (diameter) of each print head is independent. The mono-structure is shifted The precision in the manufacturing demands that specialized machines be used (grinding machines, 217 machines of measurement by coordinates, lapping) and cost efficient.
218
By selecting the topology that gets the best combination in precision, productivity and quality are 219 analyzed. The magnitude of the error is found [26] , which sums up all the elements together.
220
The magnitude of the error is found [25] , which sums all elements together. with the feeding where the container is deposited in a support that is on a conveyor belt that moves it 228 through the whole process. It then advances until it is under the first print head in the holding zone. 
251
The table 1, shows errors found in the analysis.
252
Figure 10. scheme topology 5 For topology 1 and 5 PT = ctt + crt + phtt + crt
for topology 2 PT = crt + crt (3) productivity = P Time unit= T P = PT/T (4)
